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VOLCANIC ROCKS OF THE MCDERMITT

* CALDERA, NEVADA-OREGON
By Robert C. Greene, U.S. Geological Survey

ABSTRACT

The McDermitt caldera, a major Miocene eruptive center, is located
in the northernmost Great Basin directly west of McDermitt, Nev. The
alkali rhyolite of Jordan Meadow was erupted from the caldera and covered
an area of about 60,000 sq km; the volume of rhyolite is about 960 cubic
km. . ,

Paleozoic and Mesozoic sedimentary rocks and Mesozoic granodiorite
form the pre-Tertiary basement in this area. Overlying these is a
series of volcanic rocks, probably-all of Miocene age. The lowest is
a dacite welded tuff, a reddish-brown rock featuring abundant pheno-
crysts of plagioclase, hornblende, and biotite; next is a heterogeneous
unit consisting of rocks ranging from basalt to dacite.

Overlying these is the basalt and andesite of Orevada View, over
700 m thick and consisting of a basal unit of cinder agglutlnate over-
lain by basalt and andesite, much of which contains consplcuous large
plagioclase phenocrysts.

i Near Disaster Peak and Orevada View, the basalt and andesite are
overlain by additional units of silicic volcanic rocks. The lower
alkali rhyolite welded tuff contains abundant phenocrysts of alkali
feldspar and has a vitric phase with obvious pumice and shard texture.
The rhyolite of Little Peak consists of a wide variety of banded flows
© or welded tuffs and breccias, mostly containing abundant alkali feld-
spar phenocrysts. It extends south from Disaster Peak and apparently
underlies- the alkali rhyolite of Jordan Meadow. The quartz latite of
Sage Creek lies north of Disaster Peak and consists mostly of finely
mottled quartz latite with sparse minute plagioclase phenoccrysts.



Volcanic rock units in the east part of the area near the Cordero
mine include trachyandesite, quartz latite of McConnell Canyon, and
rhyolite of McCormick Ranch. The trachyandesite is dark gray and
contains less than 1 percent microphenocrysts plagioclase. It is the
lowest unit exposed and may correlate with part of the basalt and
andesite of Orevada View. The quartz latite of McConnell Canyon is
olive gray and contain's about 8 percent plagioclase phenocrysts. It has
an upper phase of black vitrophyre which directly underlies the alkali
rhyolite of Jordan Meadow. The rhyolite of McCormick Ranch is present
farther north and consists of pinkish rhyolite with small amounts of
phenocrysts of alkal; feldspar, quartz, and plagioclase.

The alka11 rhyollte of Jordan Meadow consists of interlayered
aphyric, sparsely porphyritic, and abundantly porphyritic alkali
rhyolites whose colors are predominantly light gray, greenish gray, and
brown, respectively. Phenocrysts are alkali feldspar (to 15 percent)
locally with quartz. Sections inside the caldera are as much as 360 m
thick and consist of intimately interlayered gray, green, and brown
. alkali rhyolites commonly flow folded, Outside the caldera sections
- are equally thick to the south and southwest, but thinner to the north;
in these places units of similar lithology are persistent for many
kilometers, and flow folding is rare. ’

A basal green porphyritic unit north of the caldera contains
definite shard texture, but elsewhere this feature is rare. Neverthe-
less, the great lateral extent and relative thinness of the alkali
rhyolite of Jordan Meadow suggests that it is welded ash-flow tuff.

‘Overlying the alkali rhyoclite of Jordan Meadow within the McDermitt
caldera are four units of lavas. The rhyolite of Hoppin Peaks contains
light-brownish-gray rhyolite and black vitrophyre, all with sparse
phenocrysts of alkali feldspar, quartz, and plagioclase. The rhyolite
.of McDermitt Creek is greenish or brownish gray and contains abundant
phencerysts of plagioclase. It is in part structureless and in part
flow banded. Alkali rhyolite of Washburn Creek is light gray and
contains 0-5 percent phenocrysts alkali feldspar. Quartz latite of
Black Mountain forms four isolated remmants of volcanoes in the south
part of the caldera. It is brown where well crystallized and black
where vitric and contains 5-15 percemt plagioclase phenocrysts.

A wnit of tuffaceous sedlmentary rocks in part f£ills the caldera.
A single occurrence of andesite is interbedded.



Analyses of 13 samples of the alkali rhyolite of Jordan Meadow and
three of the overlying lavas show that these rocks contain 63 to 75 per-
cent Si0,. The alkali rhyolite of Jordan Meadow is distinctly lower in
Al703 and higher in FeO+Fe;03 at comparable values of SiO than the over-
lying lavas. The Alk-F-M diagram shows a normal differentiation trend
for the alkali rhyolites and a reverse trend for the overlying lavas.
Norms show that most of the alkali rhyolites are peralkaline or meta-
aluminous and the overlying lavas are per-aluminous. An obsidian sample
from the alkali rhyolite of Jordan Meadow is exceptionally rich in Naj0
and suggests the other rocks lost this element on devitrification.

Calculated groundmass compositions for three porphyritic rhyolites. .
show only minor differences from bulk composition, and indicate
differentiation has taken place by settling of crystals to hidden depth.
Interlayering of rhyolites of contrasting composition suggests a complex
pattern of eruption. Laminar flowage modified the tuffs following
eruption as ash flows, causing development of lineation and flow folds
and destruction of shard and pumice textures.

The overlying lavas probably originated from residual magma left
after eruption of the alkali rhyolites modified by the assimilation of

sedimentary rocks. K
y :

The McDermitt caldera is well defined by fault and flexure zones on
the north side, but the south margin is less clear and is apparently a
passive downwarp.

) K-Ar dates of the alkali rhyolite of Jordan Meadow and the overlying
lavas are in the range 15 to 18 m.y.

INTRODUCTION

This report treats the stratigraphy, petrography, and petrology of
a Sequence of volcanic rocks of Miocene age in northernmost Nevada and
adjacent Oregon. These center around the McDermitt caldera, the probable
source area for the alkali rhyolite of Jordan Meadow, whose chemistry
and origin will be considered in detail. Other units treated include
the related overlying lavas and the probably unrelated underlying volcanlc
rocks including the basalt and andesite of Orevada View.



LOCATION

The McDermitt caldera is located directly west of the town of
McDermitt, Nev., and is partly in Nevada and partly in Oregon (figs.
1, 2). The outcrop area of the alkali rhyolites erupted from the caldera
includes parts of Double H Mountain and the Bilk Creek Mountains in
Nevada and the Trout Creek Mountains in Oregon in addition to the unnamed
range separating the Quinn River and Kings River valleys (fig. 2)

TOPOGRAPHIC AND GEOLOGIC SETTING

This area is-located in the northernmost part of the Great Basin
section of the Basin and Range province. The Great Hasin is character-
ized by north-trending fault block mountains separated by alluviated
valleys. Predominant types of rock in the northernmost Great Basin are
volcanic and continental sedimentary rocks of Tertiary age. Pre-Tertiary
rocks are less common in this area. Those present are Jurassic and
Cretaceous. granitic rocks and Paleozoic and Mesozoic sedimentary rocks.

PREVIOQOUS "WORK

The southern part of the report area was mapped in reconnaissance
by Willden, who included this mapping in the geologic map of Humboldt
County, Nev. (Willden, 1961). The northern part was mapped in
reconnaissance and appears on the geologic maps of the Adel and Jordan
Valley quadrangles, Oregon (Walker and Repenning, 1965, 1966).

Yates (1942) studied the quicksilver deposits and general geology

- of the Opalite district. Curry (1960) and Fisk (1968) discussed geology
and mineral deposits at the Cordero mine (figs. 2, 3). Curry mapped
several square miles south and east of the mine. ‘

PRESENT STUDY . : )

: Detailed mapping has been completed in the Jordan Meadow quadrangle
(Greene, 1972), the north half of the Disaster Peak quadrangle, and
small areas adjacent to the north in Oregon (fig. 3). In additionm,

* reconnaissance work and measurement of sections has been done in the
balance of the Disaster Peak quadrangle, and the Double H, Bilk Creek,
and Trout Creek Mountains (fig. 2).-

.
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PALEOZOIC AND MESOZOIC SEDIMENTARY ROCKS

Exposures of these older rocks in the area are limited to the south
part of the Bilk Creek range. They consist of limestone, shale,
siliceous shale, chert, mudstone, and graywacke and were mapped and
briefly described by Willden ( 1966) . The preliminary geologic
map of Nevada (Stewart and Carlson, 1974) shows these rocks to be of
Permian, Triassic, and Jurassic ages.

MESOZOIC PLUTONIC ROCKS'

Exposures of Mesozoic plutonic rocks occur in the northern Bilk
Creek range and south and west of Disaster Peak (fig. 3). None of
these areas has been studied in detail. '

The plutons exposed near Disaster Peak are eroded to a chaotic
spire and pinnacle topography, designated as "The Granites" on the
topographic maps (Disaster Peak and Trident Peak quadrangles). Similar
spires mark the parts of the crest of the range (fig. 3) underlain by
granitic rocks. Weathered surfaces are light gray to white, and commonly
the rock is partially decomposed to depths of several centimeters. The
few samples studied suggest that the plutonic rocks are of highly
variable character. Near China Creek the rock is granodiorite and quartz
monzonite with few dark minerals. It contains 5-30 percent microcline,
30-45 percent plagioclase, and 30-50 percent quartz, with trace amounts
of biotite, magnetite, and loecally, muscovite. Near Flat Creek the
rock is diorite and quartz diorite containing abundant dark minerals.
The more quartzose rocks contain hornblende and biotite as principal
dark minerals, while those in which quartz is sparse or absent contain
augite and hypersthene. :

These plutons are part of the northwestern Nevada plutonic province
(Smith and others, 1971). Potassium-argon dates from two localities in -
the Bilk Creek range are 94.2+3.7 and 90.6%+3.2 m.y. These ages, along
with 12 of the other 13 plutons dated by Smith and others (13971) are in
the range of 105 to 85 m.y. b.p. This data suggests that-most of the
Plutons in the province were emplaced during the Late Cretaceous Love-
lock intrusive epoch of Smith and others (1971).

MIOCENE VOLCANIC ROCKS
" INTRODUCTION

. The area of this report (fig. 2) is underlain principally by
volcanic and continental sedimentary rocks of Miocene age. Alluvium
and gravels of Quaternary age drape the edges of the ranges and a few
interior valleys such as Jordan Meadow Flat and Thacker Pass.



The most widespread rocks are the series of alkali rhyolites here-
in designated the alkali rhyolite of Jordan Meadow. These and the over-
lying intracaldera lavas form a closely related group and are the
principal concern of this paper. Underlying volcanic rocks are also
widely exposed, however, and will be considered first.

-~ NOMéNCLATURE OF THE VOLCANIC RQCKS

The chemical classification of Rittmann (1952) has been utilized
for the volcanic rocks described in this report. For some units where
no complete chemical analyses are available, it has been necessary to
compare the Si0; contents, the phenocryst modes, and the groundmass
appearance with analyzed rocks in which these properties are similar.
In general, groundmass modes are not obtainable, so that Rittmann's
"modal classification cannot be applied.

The procedure for naming unanalyzed rocks is as follows: The SiO;
content is determined by the refractive index of fused beads (fig. 4).
(For discussion of fused bead method, see Huber and Rinehart, 1966.)
Quite consistent results were obtained for most units (table 1-2, 6,
8-10, 13, 15-24). Since the silica contents of most of the rocks range
between 61 and 76 percent, they are clearly oversaturated (Rittmann,
1952, fig. 4). Therefore, the names from Rittmann (1952, p. 95, table
3, part A) are appropriate, but the choice must be based on examination
of a thin sectiom. . :

Rocks in which the only feldspar phenocrysts are alkali feldspar
are here identified as alkali rhyolites and those containing both
alkall feldspar and plagioclase phenocrysts as rhyolites.

If the only feldspar phenocrysts are plagioclase, the rock is quartz
latite or dacite, depending on the composition.of the groundmass. A
rough estimate of the proportion of plagioclase, alkali feldspar plus
silica minerals, and glass can generally be made. If the groundmass
contains any alkali feldspar plus silica minerals, the rock is a quartz
latite. If the groundmass is all plagioclase and glass (perhaps also
with some clinopyroxene and opaque oxides), then the rock is a dacite,
provided that the glass amounts to not more than about 25 percent.
Rocks with higher glass contents are indeterminate by this method, and
better crystalllzed samples from the same unit must be utilized.

Rhyodacite, although occuplying a small intermediate field on
Rittwmann's diagram (1952, fig. 5), cannot be used in this scheme and
is combined with quartz latite.

The dacite welded tuff (p. 11) presents a special nomenclatural
Problem. It contains abundant phenocrysts of .plagioclase (Anyg-48),
biotite, and hornblende and has 62.5-65 percent Si0;. Groundmass is
vitric or irresolvable devitrification products. Judging from the
Phenocryst content, the rock is almost certainly dacite.

‘9
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Rocks with less than about 60 percent Si0O2 are named by the modal
scheme of Rittmann (1352, p. 79). It is to be noted, however, that
the modal scheme is far less satisfactory than the chemical one,
especially for rocks containing more than 1 or 2 percent glass. For
these rocks, there is no choice but to recalculate the crystallized
phases to 100 percent and proceed from there using Rittmann's modal-
classification. Because the glass generally contains a higher
proportion of SiQ2, Nas0, and K,0 than the other phases, an unsatis-
factory name may result. For example, no. 484, table 10, would be
andesine basalt by the modal scheme, but is trachyandesite by the
chemical scheme. . :

OLDER VOLCANIC ROCKS IN WEST PART OF AREA

Older volcanic rocks in the west part of the area consist of a
thick sequence of basalt and andesite with smaller amounts of rhyolitic
rocks both above and below in the section. These rocks were studied
in some detail in the northwest part of the Disaster Peak quadrangle
and the following discussion centers on this area.

Units Underlying the Basalt and Andesite of Orevada View
Dacite Welded Tuff ' .

Dacite welded tuff underlies an area of about 2.5 sq km in the
northwest part of the Disaster Peak quadrangle, about 4.8 km south of
Disaster Peak (fig. 3). It lies on-the crest of the range and directly
overlies the Mesozoic plutonic rocks. It also occurs in a smaller area
in the east-central Bilk Creek Range, about 27 km to the southwest.

The dacite welded tuff crops out abundantly on ridge crests and
surfaces of gentle slope. It breaks down to slabs commonly 30-60 cm
in maximum dimension, which strew the surface abundantly.

Most of the tuff is devitrified and has a dense brownish-gray to
grayish-red (Goddard and others, 1948) aphanitic groundmass containing
abundant phenocrysts of plagioclase and of dark minerals. Thin sections
(table 1) reveal the following phenocryst proportions: 30-50 percent
Plagioclase, 5~10 percent hornblende, 2-10 pércent biotite, and trace
amounts of magnetite. These are set in an irregular, patchy groundmass.
Both biotite and hormblende are strongly pleochroic and commonly have

opaque- rims.

The vitric tuff is medium dark to medium light gray in mottled
Pattern. Phenocryst mineralogy is as. above, and the vitric groundmass
is locally devitrified to spherulites, 0.5-1.5 cm in diameter. Shard
Structure is locally visible, -as are uncollapsed pumice lapilli.

1



Table l.--Modes of dacite welded tuff

88y 891

Sample ' 864
Phenocrysts
Plagioclase ° . 25.5 26,8 28.3
(An) Albite-Carlsbad twins 39-47 56;52 -—
Biotite . 3.6 2.1 . .2
_Horﬁblende . ' 8.3 10,3 . 10.8
| Magnetite SR .5 .7
Zircon . : s <1
. Groundmass .
Cryptocrystalline 62.0 60.1
Glass ' ) 53.8
* Pumice . 1.9
Total " 99.9 99.9 - 99.8
Points counted ' 1,045 1,094 1,078
Refractive index of fused. bead 1.529 1.523 1.535
Silica content from fused bead 63-1/2 65 - 62-1/2

12



The tuff was erupted onto a distinctly irregular erosion surface
developed on the Mesozoic plutonic rocks, as the elevation of the
contact varies considerably, and spires of plutonic rocks locally rise
above the dacite welded tuff. ~ .

Dacite, Quartz Latite, Andesite, and- Basalt

Rocks of this heterogenous unit are present about 3 km directly
south of Disaster Peak (fig. 3). Their outcrop area is about 1 sq km.
They lie above the dacite welded tuff and probably beneath the cinder
agglutinate (Tca) at the base of the basalt and andesite of Orevada
V;ew.

The most characteristic rock of this unit is a medium-dark-gray
to medium~light-gray platy dacite with prominent phenocrysts. The
phenocrysts include plagioclase, augite, and altered hornblende (table
2, nos. 870, 874) and are set in groundmass of plagioclase microlites
and glass with intersertal-trachytic texture. The augite phenocrysts
are clear, unaltered, and commonly euhedral. Nearly opaque patches of
dark oxides and clays have the outline of former hornmblende phenocrysts.
This rock crops out well on several spurs in the west part of the area
‘underlain by this unit. Quartz latite (table 2, no. 88l1) is found in
the east part of the outcrop area. It is similar to the dacite but .
has a higher content of plagioclase phenocrysts and some alkali-feldspar
Plus silica minerals in the groundmass.

Andesite and basalt (table 2, nos. 865, 868) constitute the rest of
this unit. They are present in the eastern part of the principal outcrop
_area and in patches farther west. A peak on the crest of the range is
underlain by vesicular ande51te, including some with elongate vesicles
as much as 3 cm long.

Basalt and Andesite of Orevada View

Introduction

& thick sequence of basalt and andesite, some with large plagio-
clase phenocrysts, underlies many square kilometers in the central and
northern Bilk Creek Range and the Trout Creek Range, extending discontinu-
ously northeast to and beyond the valley of Oregon Canyon Creek (fig. 2).
It is most commonly found dlrectly underlying the alkali rhyolite of
Jordan Meadow.

The basalt-andesite sequence is well exposed on Disaster Peak and
the southern part of the east-facing scarp culmlnatlng in Obevada View
(fig. 3). From this locality, the unit is given the informal name

t and andesite of Orevada View. This section is tentatively
divided into four units (table 3) which are readily distinguishable here;
however, how far they extend is unknown.

L K |



Table 2.--Modes

of dacite, quartz latite, andesite, and bagaqlt

87y

880

Sample 865 868 870 881
basalt andesite dagite dacite dacite quartz latite
Phenocrysts ) _
Plagioclase tr 2.7 . 2.6 - -——— 18.8
(An)! - -— -— - 38-44
Olivine 9.7 - — .8 ——
Augite . tr .9 5.5 .5 2.0
- Hypersthene --- - -— 1.8 -
Altered ——— 2.9 7.7 — .5
hornblende
Magnetite -— -— —— - 1.4
Quartz -— — .7 -—- -—
Groundmass 93.5 83.6 77.3
Plagioclase 21.5 41.4
Augite S5.4 9.4 )
Magnetite 8.7 2.9
Glass 4.7 43.3 R
Total 100.0 - 100h0 100.1 100.1 100.0
Points counted
Phenocrysts 52 2,033 1,014 1,062 1,043
Groundmass 289 - - 300 -—
Refractive in- l.618 1.550 1.537 1.542 1.535 1.520
dex of fused
bead
Silica con- 244 59-1/2 62 61 62-1/2 65-1/2
tent from
fused bead”

lAlbite-Carishad twins.

2
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From "average" curve of Huber and Rinehart (1966, fig. 7).



The Disaster Peak-Orevada View scarp is a striking feature. It
rises as much as 850 m from the base of unit Tba to the top of Orevada
View. - The more resistant flows form bold cliffs that may be continuous
for more than a kilometar, but other parts of the slope are covered with
debris. The most nearly continuous exposures of units Tbn and Tbs are
found on spurs, while unit Tba, crops out best in gulleys in the lower
parts of the scarp. '

The petrography of the basalt and andesite of Orevada View was not
studied in detail, therefore it is difficult to properly name the rocks.
There-is a tendency among geologists to call most black holocrystalline
rocks in thin extensive flows "basalt." However, most of the rocks in
this unit have a.color index less than 40, and the writer prefers to
call such rocks "andesite." Rittmann's (1952) names, given for the
analyzed rocks in table 4, are awkward and not suitable for descriptive
. purposes. The names point out that the rocks range into the oversatu-
rated category, however (no. 1237). For the general description of this
unit, the name "basalt and andesite" seems most suitable.

Table 3.--Thickness, in meters, of basalt and andesite of Orevada View

- ¢
Location of Unit Tbn . Unit Tbs Unit Tba Unit Tea
section . -
South of .Little ' ) . : ) 60
Peak :
Northeast side ’ . 330+ 184+
Disaster Peak
Orevada View - 256+ 310 137+
southeast and .
east spurs
Orevada View - 137+ . 274 128+
northeast spur -
State line Peak -. 420+ 194+
-8264 | :
Spur between Sage - 408+ ag+ . ,

- - and West Branch
, chermitt’Creeks

Description of units:

Tbn, andesite-aphyric or small plagioclase phenocrysts.

Tbs, basalt and andesite - some with large plagioclase phenocrysts.
. Tba, basalt and andesite - in part amygdaloidal.

Tea, cinder agglutinate.

.



Description.of'Units

Unit Tea.--Unit Tca is the lowest in the basalt-andesite sequence.
It is shown on the map (fig. 3) as underlying unit Tha but may in part
interfinger with it. South of Little Peak it clearly overlies the
dacite welded tuff and underlies the rhyolite of Little Peak.

Unit Tca consists of andesite or basalt cinder agglutinate.
Exposures are nearly continuous on a spur about 2 km south of Little
Peak; elsewhere they are poor. The cinder agglutinate is mostly gray
with minor local reddish coloration. Cinders are mostly 2-5 cm in max-
imum dimension with abundant matrix. Locally, larger blocks and bombs
of highly ve51cular rock, commonly 15-50 em long, but reaching a maximum
of 2 m long, are found. Bedding is generally poor; one thin vesicular
flow was observed.

The refractive 1ndex of fused bead of one sample from this unit is
1.572, suggesting a silica content of 55-1/2 percent.

'Uﬁit Tba.--Unit Tha contains basalt and andesite similar to that
described below for Tbs and in addition contains amygdaloidal flow rocks.
The top of unit Tba is-placed at the top of the highest amygdaloidal
flows however, the filling of the vesicles to form amydules is a '
secondary process and may reach a higher stratigraphic level at one
place than another.

The amygdules are cémposed chiefly of zeolite; they range in size
from about 1 mm to 1 e¢m as do the vesicles in unit Tbs above, however,
most of the amygdaloidal rock contains amygdules no larger than about

. 3 mm. Some of the amygdaloidal rocks have the medium dark gray of fresh
rocks, others are brownish and altered. The amygdaloidal rocks
generally contain plagioclase phenocrysts, locally as.large as those in

*unit Tbs, described below. Groundmass is plagioclase, clinopyroxene,
magnetite, and glass. In the brownish rocks much of the glass and some,
of the groundmass plagioclase is altered to clays.

. Unit Ths.--Unit Tbs consists of basalt and andesite. Some is
aphyric or contains small plagioclase phenocrysts and is similar to that
of unit Tbn, described below. The rock which characterizes unit Tbs,
however, is basalt or andesite porphyry containing large plagioclase
.phenocrysts. These rocks are medium to dark gray or brownish gray,

with fine-grained to aphanitic groundmass. "The phenocrysts are charac-
teristically tabular and have maximum dimensions commonly from 1/2 to

2 cm, .movre rarely to 3 cm or more. Thicknesses of the crystals are

1-5 mm. Such phenocrysts commonly constitute from 5-25 percent of the
rock, more rarely as much as 35 percent. Trace amounts of olivine and,
more rarely, magnetite phenocrysts are locally present. Groundmass
consists of plagioclase, augite, magnetite, and glass, locally tachylyte.
Some of the rocks contain groundmass olivine. This porphyry .constitutes
50—75 percent of unit Tbs. :
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) Some of these rocks, including those containing the large plagio-
case phenocrysts, are atrzkzngly vesicular, Vesicles are mostly
near spherical and range in size from 1 mm to about 1 cm in diameter.
Rocks containing as much as 10-25 percent vqid space in the form of
vesxcles are common.

About 27 subhorizontal flows of basalt or andesite of unit Tbs
vere counted on the upper part of Disaster Peak in about 130 m of
. elevation. This gives an average thickness of 4.8 m. The probable
" thickness range is 1.5-7.5 m.

The top.of unit Tbs is placed at the top of the highest lava flow
. with large plagioclase phenocrysts. In the sections traversed, this is
a distinct contact and one that may be expected to extend for many more
kilometers.

Unit Tbn.--Unit Tbn overlies unit Tbs and caps Orevada View (fig. 3).
Unit Tbn consists mostly of andesite, but the rock compositions range
to rhyodacite (table 4). The andesites are medium gray to grayish black
with fine-grained to aphanitic groundmasses. Light-gray to yellowish-gray
fine mottle is common in some flows. Plagioclase phenocrysts, commonly
1/2-3 mm long, are inconspicuous but generally present. Percentages
range from trace amounts to about 10 percent. Trace amounts of olivine
phenocrysts are present in most of the rocks: Phenocrysts of clino-
pyroxene and magnetite are less common. Groundmass consists of plagioclase
microlites, clinopyroxene, magnetite, and glass. Glass may be light-brown
or a black tachylyte that is nearly opaque.

Some of the andesite is highly vesicular, and some black cinder
agglutinate is present. These types of rocks may be present in higher
proportions under covered parts of the section. In general, the propor-
tion of plagzoclase phenocrysts increases downward in the section, so
‘that the unit is somewhat transitional with unit Tbs.

Analyses

Rapid rock analyses (table %) of the dated samples from units Tbn,
Tbs, and Tba show a considerable range in composition. No. 1237, from
the top of Orevada View, is petrographically an andesite with sparse’
phenocrysts of plagioclase, clinopyroxene, and magnetite but contains
$9.2 percent SiO; and belongs in the oversaturated family according to
Rittmann (1952, fig. #). No. 1238 is an andesite or basalt from near the
top of unit Tbs directly east of Orevada View. It contains about 10
percent large plagioclase phenocrysts and sparse phenocrysts of olivine.
No. 1236 is an altered andesite or basalt from low in unit-Tba further to
the east. It contains about 30 percent 1arge plagioclase phenocrysts
and 1 percent phenecrysts of olivine.

) Radiometric Ages

The basalt and andesite of Orevada View was'erupted over a rather
long period of time, considering that it is a conformable sequence of
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. N . : i
Table 4.--Rapid rock analyses and CIPW normg of samples of the basalt
' and andesite of Orevada View
[Analyses by Lowell Artis using method described in Shapiro (1967)]

1237 1238 1236
dark quartz latite . olivine- pigeonite-~
Rittmann's name or andesine -  labradorite
dark rhyodacite trachybasalt andesite
Unit Tbn ) Tbs . Tba
$10, : 59.2 52.2° " u46.8
A1,03 . 14,2 "15.9 16.7 .
Fe,03 4.2 5.3 4.6
- FeO 5.1 6.2 6.2
Mg0 2.1 4.0 6.9
Cao 4.5 7.2 8.2
Na,0 3.7 3.6 2.8
Kzo 2.9 109 1.3
Hp0+ 1.2 .89 2.3,
HZO‘- "51 031 l-B
TiO 1.9 2.2 1.8
P20s . h3. .36 .28
Mno .12 <1l A1
o, .02 .02 02
CIPW norms
Q 14.96 ' 4,51 -—
or 17.18 . 11.20 7.69
- Ab . 31.29 30.40 23.74
An 13.56 21.57 29.22
Wo 2.43 4.84% k.00
.En 5.27 9.94. - 12.8
Fs 2.98 3.67 - 3.59
Fo -—— ——- 3.10
Fa .  — — : .96
M+ 6.09 . 7.69- 6.68
Il - o 3.61 . 4.17 3.u43
Ap : : ) ' Coe ‘ 1.0’1 : ) 085 .66
Cc ' R .05 .05 .05
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flows (table 5). Units Tba and Tbs, with-their large plagioclase
phenocrysts, are lithologically identical to much of the basalt under-
lying Steens Mountain, which lies 40-100 km <to the west and north.
The Steens basalt has been dated at 15.1 m.y. (Gunn and Watkins, 1970) -
and 15.3 m.y. (Greene and others, 1872). It is thus apparent that
basalt of this type was erupted during several periods over a time span
of about 8 m.y.

.

Table 5.--K/Ar dates on plagioclase separates from
‘the basalt and andesite of Orevada View

Unit No.  Age, m.y. Most probable age

Reference
m.y. .

Tbn 1237 16.5%1.5 . 18 McKee and Marvin, 1973

1105 17.5%£2.0

1101 21.8+3.0
Tbs 1238  20.1%5 20 .

1031 18.6+1.3

. *

Tha 1236 24.6%2.0 + 23 McKee and Marvin, 1873

1038  23.3%10.0

Units Overlying the Basalt and Andesite of
Orevada View

Volcanic rock units in this interval include the lower alkali
rhyolite welded tuff, the rhyolite of Little Peak, and the quartz latite
of Sage Creek, all in the west part of the area mapped in detail (fig. .
3). Also in this interval, but not described here, are a thick section
of rhyolitic rocks forming a high scarp overlooking the Kings River
valley from the south part of the Disaster Peak quad to Thacker Pass and
an assortment of silicic rocks in the south part of the Bilk Creek Range.

Lower Alkali Rhyolite Welded Tuff

The lower alkali rhyolite welded tuff underlies a small area (less.
than 1 sq km) along the crest of the range 'in the Disaster Peak quadran-

gle (fig. 3).

Devitrified tuff of this unit (table 6) has medium-light-gray to
light-brownish-gray or greenishegray groundmass with characteristic
light-gray lenticles. Lenticles are commonly 5-30 mm long and 1/2-2 mm
wide; many have voids in their centers. The principal phenocryst is
alkali feldspar, about 10 percent. Additional phenocrysts include
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trace amounts of magnetite and of an altered ferromagnesian mineral. The
light-gray lenticles are comby-textured tridymite and quartz, probably
former pumice lumps. The aphanitic groundmass shows a very fine striping, .
which probably reflects shards that have been extremely flattened and
stretched. '

The vitric tuff is dark gray with dull vitreous luster. Lenticles
(medium gray to yellewish gray) are of similar dimensions to those in
the devitrified tuff. The vitric tuff contains about 1 percent alkali
feldspar phenocrysts, and trace amounts of fresh augite and fresh magne-
tite phenocrysts in addition ‘to patches of bright-green clay which appear
to be altered augite phenocrysts. Devitrified lenticular streaks show
the loci of formgr pumice, and shard texture is obvious.

Table 6.~-Modes of lower alkali rhyolite welded tuff

Sample ' 974 976
Phenoerysts
Alkali feldspar : 10.1 . 8.7
Altered dark mineral . .2 .1
Magnetite ) : .6
Crptocrystalline groundmass, B | 88.7 90.6
Total 100.0 100.0 .
Points counted : 1,179 1,100
Refractive index of fused bead ' 1.485  1.u92
‘Silica content from fused bead 76 73

—

This unit also contains a breccia phase. The breccia consists of
brownish-gray fragments, 1-10 mm 1ong, which are identical to the main
body of the rock and are enclosed in a lzght-gray matrix of granulated
rock with broken feldspar phenccrysts. ’

Rhyolite of Little Peak
The rhyolite of Little Peak forms a north-south band across the

Disaster Peak quadrangle from the north boundary of the quad to the
1limit of detailed mapping at Little Reiser Creek (fig. 3).
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This unit. consists of rhyolite and alkali rhyolite. The rocks are
flows, breccias, and probable welded tuffs.’ They are composed of 0-15
percent alkali feldspar phenocrysts, 0-3 percent augite (commonly alter-
ed), and 0-2 percent magnetite in a groundmass of cryptocrystalline
alkali-feldspar and silica 'minerals (table 7). Despite this overall
similarity in composition, they have a bewildering variety of colors and
textures.

Banded porphyritic rhyolite is the most characteristic type of rock

in the rhyolite of Little Peak and locally can be separately mapped. The
‘most distinctive banded porphyritic rhyolite has alternating bands of
reddish and greenish colors. Elsewhere the rhyolites consist of alterna-
ting pale-brown and medium- to light-gray bands so that the rock resembles
parts of the alkali rhyolite of Jordan Meadow. Bands are mostly 1/2-2 mm
wide and are commonly somewhat wavy but mostly continuous for several
centimeters. The banded rocks crop out moderately well on ridges and

. spurs, shedding platy debris.

The banded rhyolites generally contain 3-15 percent alkali feldspar
phenocrysts (table 7). Other phenocrysts include a few percent augite,
commenly altered, trace amounts of magnetite, and, locally, quartz. The
altered augite appears as dark oxides and (or) greenish clays, some with
crystal outlines. Groundmass is a cryptocrystalline mass'of alkall
feldspar and silica minerals, with coarser bands commonly defining the
greenish cr lighter gray bands of the hand specimen, while finer
grained more oxide-charged bands define the reddish or brownish bands.
Lenticular blebs of secondary quartz are common.

Interlayered with the distinctly banded rhyolites are an assort-
ment of other rhyolites and alkali rhyolites. Faintly banded to non-
banded porphyritic rhyolites, mostly of darker browns, grays, and greenish
grays are similar to, and grade into, the banded rhyolites. Some rocks,
probably alkali rhyolites, are medium to light gray or light greenish
gray, sparsely prophyritic, and generally somewhat vesicular. They
resemble parts of the alkali rhyolite of Jordan Meadow."

In thin section the greenish alkali rhyolites are seen to contain

0 to a few percent alkali-feldspar phenocrysts and 0 to trace amounts of
.@ltered dark minerals. Cryptocrystalline groundmass of alkali feldspar
and silica minerals commonly has granophyric texture.. Secondary quartz
is common. .

"This type of rock is particularly abundant near.Line Canyon, where
the rhyolite of Little Peak and the alkali rhyolite of Jordan Meadow
come close together, and suggests that the former grades upward into
the latter through increase in the proportion of greenish alkali
rhyolites. In this area, much of the greenish alkali rhyolite and some
banded porphyritic rhyolite is brecciated. Some outcrdps are composed
of breccia with fragments in the size range of a few centimeters, and
others have fragments several tens of centimeturs across.
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Flow breccia of brown porphyritic rhyolite is also characteristic
of this unit and locally can be separately mapped. It is best developed
on Little Peak and on the hill 2-1/2 km to the south (fig. 3), where it
forms bold cliffs facing westward.

The breccia is composed of pale-brown to grayish-red fragments
in somewhat lighter colored matrix. Both fragments and matrix are
mostly porphyritic, but locally either may be aphyric rhyolite. On
Little Peak, nonbrecciated brown porphyritic rhyolite is found near the
base of the section, then grades upward into breccia by increase in
' percentage and size. of fragments. Fragments are mostly 1-5 cm in maxi-
mum dimension, but locally, especially near the top of the section, are
" as large as 15 cm. -

In thin section, breccia fragments are commonly less distinct
from matrix than in hand specimen. Mineralogy (for example, table 7,
no. 853) is similar to that of the other types of rock in this unit;
phenocrysts consist of 5-15 percent alkali feldspar, trace amounts of
augite, mostly-altered, and trace amounts of magnetite. These are set
in a groundmass of alkali feldspar and silica minerals. :

On' the northeast side of Little Peak, some of the.breccia contains
a considerable proportion of andesite or basalt fragments. In one
outcrop of brown porphyritic breccia are two very large (about 3 m)
boulders of basalt containing large plagioclase phenocrysts, similar
to that of unit Tbs.

Vitrophyres constitute only a small part of the rhyoclite of Little
Peak but are locally prominent. Vitrophyres are black with faint
banding and are lustrous on fresh broken surfaces. They are tough where
fresh, but most outcrops are weathered and hence crumbly. Phenocrysts
. of alkali feldspar show prominently, as do devitrified bands and occa-
sional rock fragments. Alkali feldspar phenocrysts constitute 5-15-
percent of the vitrophyres. About 1 percent fresh augite and trace
‘amounts of fresh magnetite are present in most of the vitrophyre.
Banding -in the groundmass may be folded and swirled, evidence of
flowage. No shard structure is seen. -

The relationship between the rhyolite of Little Peak and the alkali
rhyolite of Jordan Meadow remains uncertain as their contact is overlain
" by a band of younger sediments (unit Tsa). However, the rhyolite of
Little Peak appears to dip gently eastward below the alkali rhyolite
of Jordan Meadow.

Two K/Ar dates on alkali feldspar separates from the rhyolite of
‘Little Peak were obtained by McKee and Marvin (1973): no. 73%, 16.1%5
m.y. and no. 1042-2, 15.8%5 m.y. These are within the range of the
dates cbtained on the alkali rhyolite of Jordan Meadow (table 31). The
dates may be correct, but the wide range of dates obtained for the latter
unit renders their significance uncertain.
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Quartz Latite of Sége Creek

The quartz latite of Sage Creek crops out in the upper canyons of
Sage and McDermitt Creeks and tributaries thereto, immediately northeast
of Orevada View but entirely in Oregon. Mapped area of outcrop is about
8 km?. Rocks of this unit reappear in Little Whitehorse Creek, 8 km to
the north.

This unit is composed primarily of quartz latite (table 8), with a
small amount of interbedded andesite and basalt (table 9). It crops
out abundantly; it is exposed in canyon walls and underlies high
rounded knobs which are covered with slabby debris through which frequent
outcrops are seen. Soil -is sparse, and little vegetation covers the
slabs. . )

The quartz latite is of various colors--greenish gray, light brown-
"ish gray, and pale brown to pale red. It is characteristically spotty or
mottled to weakly banded, and sparse phenoérysts are visible. Thin
sections reveal that the phenocrysts are plagioclase, augite, magnetite,
and, rarely, quartz. Plagioclase phenocrysts (trace to 2 percent, rarely
to 5 percent) are mostly tiny (<1 mm) and euhedral; augite and magnetite
are present in trace amounts. Groundmass consists of plagioclase
microlites, fine granular alkali feldspar and silica minerals and glass.
The relative propoartion of these components ranges widely.

A small proportion of quartz latite vitrophyre is also present. It
is black, has perlitic fracture, and breaks down readily upon weathering.
Phenocryst content is similar to that of the crystallized quartz latite,
and the groundmass is glass, locally devitrified adjacent to phenocrysts.
Shard structure is absent. :

Andesite and basalt (table 9) are locally interbedded with the quartz
latite in this unit, and these rocks are the dominant ones in a small
area between the headwaters of Sage and West Branch of McDermitt Creeks.

Andesite and basalt are pale brown to brownish gray and dark gray
and may be solid or vesicular with local cinder agglutinate. Like the
quartz latite, these rocks contain sparse phenocrysts of plagioclase,
augite, and magnetite. The groundmass, however, conszsts of plagloclase
microlites, augite, magnetite, and glass.

OLDER VOLCANIC ROCKS NEAR THE CORDERO MINE

A structurally high area directly east, south, and southwest of
the Cordero mine exposes a sequence of three mappable units which
underlie the alkali rhyolite of Jordan Meadow (fig. 3). These are the
trachyandesite and the lowe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>